Tunable pharmacokinetics: modifying the in vivo half-life of antibodies by directed mutagenesis of the Fc fragment.
Immunoglobulins (Igs) are large proteins of 150 kDa with prolonged residence time in blood. Their half-life is controlled by their ability to interact with the protective neonatal Fc receptor (FcRn, Brambell receptor) present on endothelial cells. Here, we describe a protocol using site-specific mutagenesis of individual residues responsible for this interaction, resulting in engineered antibodies with distinct half-lives. The method is a powerful tool that enables manipulation of half-lives and is applicable to all antibodies and Fc fusion proteins for the development of agents with controlled pharmacokinetic properties. Moreover, the protocol is applicable to any situation where the structure and/or function of engineered proteins are to be studied. The protocol begins with the mutagenesis reaction at the DNA level and proceeds to describe mammalian expression and purification of recombinant proteins, radiolabeling and evaluation in vivo. The time frame for completing the procedure is about 6 months, provided that no complications are encountered.